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Abstract: A simple and efficient procedure for the mild conversion of thioamides to amides 
in good yields using active manganese dioxide is described. 

Diverse synthetic methods are available for the conversion of thioamides into their corres- 

ponding amides. For example, potassium t-butoxide, sodium ethoxide, sodium hydroxide with 

halogens under phase transfer catalysisl, m-chloroperbenzoic acid2, bis(p-methoxy phenyl)tellu- 

roxide’, phase transfer catalysed method4, tri methyloxonium salts5, dimethyl sulfoxide with 

acids6 or iodine 7 , nitrosonium tetrafluoroborate , benzene seleninic anhydride9, 8 di methyl selen- 

oxide” and diarylselenoxide II have all been used with some degree of success. Recently, 

Masuda and co-workers 
12 and Davis and co-workers 13 have used the trifluoro acetic anhydride 

and mercury (II) acetate to bring out such a transformation. However, the different reagents 

used for this conversion have varying degree of success as well as limitations due to side reactions. 

We now wish to report a reasonably simple and efficient method which enables one to economically 

desulfurise thioamides to their 0x0 analogues using active manganese dioxide in good yields. 

In connection with an oxidation of fused heterocycles 
14 , a new method for the conversion 

of thioamides into amides with the use of active manganese dioxide 
15 has been observed for 

the first time (eq. I). This reaction is quantitative and occurs to the total exclusion of thiazoline 

t&02/ CHCl3 

86’/. 
Eq.1 

s 

ring oxidationlb as shown in eq 1. This surprising and unknown and a new behaviour of manganese 

dioxide appears to be interesting and a variety of thioamides were converted smoothly to the 

corresponding amides (Table Il. 

t IICT Communication No.2792. 

1953 



1954 B.RALMARAmefaf. 

This reaction is applicable to thioamides, thioureas, as well as thiolactams and proceeds 

cleanly to give the products in high yields. Primary, secondary and tertiary thioamides undergo 

this reaction with equal efficiency. For example, ally1 urea is produced in 90% yield, capro- 

lactam in 76% and N-methyl pyrrolidone in 88% yield. All the reactions have been done at room 

temperature by shaking a mixture of the oxidant (active manganese dioxide) and the substrate in 

chloroform for 8 to 12h while the reaction was monitored by TLC. In each case, the corres- 

ponding amides has been obtained as the end product, identified by its melting point, fR and 

mass spectrum. Ekmental. s.dfur extruded in the reaction was separated during purification of 

the amide on column chromatography and identified by mass spectrum. In fact, tetramethyl 

thiourea gives 80% yield of sulfur, so that essentiaHy one equivalent of sulfur is produced. 

The structure of active manganese dioxide (I) which con- 

tains potentially labile hydroxy groups is well documented17 

on the basis of ESR and other studies. Thus, the mechanism 

of this new reaction can be explained by the participation 0 
of labile hydroxy radicals, to give probably a cyclic inter- I$ 
mediate (X) that undergoes sulfur extrusion (Scheme 1). \ 

0 
Similar results were obtained when the reaction was carried 

out under nitrogen atmosphere, thus eliminating the possi- I 

bility of air oxidation. This further proves that the oxyge- 

nation is occuring through oxygen transfer from active manganese dioxide (I) to thione substrate. 

The possible mechanism for this conversion is shown in Scheme I. 
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Scheme 1 

Manganese dioxide is a well known oxidising reagent for the dehydrogenation of diverse 

classes of organic compounds. Although a few examples of manganese dioxide oxidation via 
18 oxygen transfer are known , the reaction reported in this paper is unique, in the way it dis- 

placed s&fur offering its own oxygen. 

In conclusion, the mild reaction conditions, the high yields and purity of the products 

obtained coupled with a simple experimental procedure undoubtedly makes this method superior 

to some of the known methods. 
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(1,3H,-NCH,).3.43(1,2H,-SCH,) 

1.28&1.3O(d, 3H,3~,&~propyh~~thyls) 
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enged with D,O,NH) 
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IH,~=CH,),6&s,lH,exchanged with 

D>O,-NH) 



1956 B. RADHA RANI et al. 

EXPERIMENTAL 

Melting points were determined in open capillaries with mettler FP-51 melting point appara- 

tus and are uncorrected. 
-1 

IR spectrum 3 max in cm were recorded in KBr pellets on Perkin- 

Elmer model 2938 spectrophoto meter. ‘H NMR spectra were obtained on Brucker 300 MHz 

or Varian FT-80A MHz instruments in CDC13 using TMS as internal standard. Mass spectra 

were run on VG micromass 7070H. Compounds (5 & IO) were obtained commercially from 

Aldrich Chem Co. Remaining substrates were synthesised as described below. 

Synthesis of 6,7-dihydrothiazolo[3,2-a]_1,3,5-triazine-4-aryl-2-thione (1 & 2): The compounds 
14 

1 & 2 were synthesised by following literature procedure . A representative procedure of 

1 is given as follows: 

To a solution of ammonium thiocyanate (0.76 g, 0.01 mol) in acetone, equimolar quantity 

of benzoyl chloride (1.4 g) was added dropwise with shaking. After heating the mixture on 

steambath for Ih equirrolar quantity of 2-aminothiazoline (I.02 g) was added and refluxed 

for 2h. The solvent was distilled off and the residue treated with ice-cold water. The solid 

that separated was filtered, dried and purified on column (finer than 200 mesh) chromatography. 

(2.4 g, 85%), mp 251“C, m/z: 247(M+); IR(KBr): 3max 1560 and 1260 cm-‘; ‘H NMR (CDC13): 

$8.46-7.48 (m, 5H, phenyl), 4.71 (t, 2H,-NCH2), 3.43 (t, 2H, -SCH2). 

Compound 2 was made according to the above method using p-methyl benzoyl chloride 

(1.9 g, 75%), mp 265°C m/z: 261 (M+); IR(KBr): Jmax 1560 and 1260 cm-‘; ‘H NMR (CDC13): 

h8.44 (m, 2H, J to CH3), 7.48 (m, 2H, 0 to CH3), 4.71 (t, 2H, -NCH2), 3.44 (t, 2H, -SCH2). 

_Compound 3: Compound N-methyl-2-isopropyl-4-methyl-pyrimidine-6-one(lO g, prepared by 

methylation of 2-isopropyl-4-methyl-pyrimidine-6-one with CH31/K2C031 was mixed with P2S5 

(IO g) in dry toluene (300 ml) and heated under reflux for 4h. Toluene was removed under 

vacuum, crushed ice was added to the residue and extracted with dichloromethane. The dichloro- 

methane layer was dried over anhydrous sodium sulphate, filtered and concentrated. The residue 

was purified through column chromatography (finer than 200 mesh). (1.7 g, 80%), mp 91”C, 

m/z: 182(M+); IR(KBr): Jmax 1160 cm-‘; ’ H NMR (CDC13): 5 1.29 & 1.39 (d, 3H, 3H, isopropyl 

methyls), 2.22 (s, 3H, C-CH3), 3.28 (hep, IH, methine proton), 4.03 (s, 3H, N-CH3), 7.31 (s, 

IH, aromatic). 

_Compound 4: The N-methylbenzoxazine-2-one (8.1 g, 0.05 mol) in 10% acetonitrile (50 ml) 

solution was treated with powdered P2S5 (22 g, 0.05 rrol) and to this stirred suspension was 

added triethyl amine (4N equ) in three portions with ice water cooling to moderate the exother- 

mic reaction. The resulting solution was left at room temperature for 24h and poured into 

cold water. The separated solids were filtered, dried and recrystallised from benzene. Yield 

(8 g, 90%), mp 78°C m/z: 179 (M’); IR(CHCI~): J,,, '120 cm-'; ‘H NMR(CDC13):& 3.83 (s, 

3H, -NCH3), 4.88 (s, 2H, -OCH2); 7.07 (m, 4H, aromatic). 

_Compound 6: The N-methylpyrrolidine-2-one (9.69 g, 0.1 mol) and sulfur (6.4 g, 0.2 g atoms) 

were heated under nitrogen with stirring at 80°C. Heating was continued until the evolution 
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of hydrogen sulfide ceased. The resulting black mixture was distilled under reduced pressure 

and the volatile product was isolated and purified again by vacuum distillation. Yield (1.7 

g, 15%), bp 125°C at 7.3 mm, IR (CHC13): Jmax 1127 cm-‘; ‘H NMR (CDC13):$ 2.88 (t, 2H, 

3-CH2), 2.05 (q, 2H, 4-CH3, 3.70 (t, 2H, 5-CH2), 3.17 (s, 3H, N-CH3). 

ampounds 7,8 & 9: The compounds 7, 8 and 9 were synthesised by the following literature 
19 

procedure . A representative procedure of 7 is given as follows: 

Aniline (1.86 g, 0.02 rrol) and ally1 isothiocyanate (1.98 g, 0.02 mol) were dissolved in 

dry ether and 2-3 drops of triethyl amine was added. The reaction mixture was stirred at 

room temperature for 4h. The ether was rermved and the residue was purified by column 

chromatography (finer than 200 mesh). 

3160 & 1190 cm -I; 

Yield (3.6 g, 94%), mp 95”C, IR(CHC13): 3 max 3340, 

1H NMR (CDC13): 8.4.27 (q, 2H, NH-a,), 5.15 (dd, 2H, CH-CH,), 5.82 

(m, IH, CH-CH2), 6.1 (br, lH, m-CH2, exchanged with D20), 8.34 (br, lH, Ph-NH, exchanged 

with D20), 7.18-7.41 (m, 5H, phenyl). 

Compounds 8 & 9 were made according to the above method using phenol (compound 8) 

and thiophenol (compound 9). 

_General reaction procedure for the conversion of thioamides to amides using active Mn02: 

A representative procedure is illustrated for compound 6 as follows: 

N-Methylpyrrolidine thione (I g) was dissolved in 25 ml of dry chloroform under nitrogen 

and 4 g of active manganese dioxide was added. The reaction was stirred at room temperature 

and monitored by TLC. After 12h, the reaction mixture was filtered and the residue was 

washed thrice (3 x 15 ml) with chloroform. The filtrate was concentrated under reduced pressure 

and the residue was purified by column chromatography (silica gel, finer than 200 mesh) to 

obtain pure product. 

Remaining compounds were also prepared in the same manner except that methanol was 

used to wash the residue in the case of tetramethylurea, since it is not soluble in chloroform. 

Except for N-methylpyrrolidinethione, all other systems were run in flasks open to air with 

no effect on the yields of the conversion. All reactions were conducted using four fold excess 

of active manganese dioxide. 
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